Light-sensitive voltage responses in the neurons of the cerebral ganglion of Ciona savignyi (Chordata: Ascidiacea).
Light-responsive behaviors such as siphon contraction (1), phototropism (2), and gamete release (3, 4) have been described in several ascidian species. The pigmented spots around the siphon openers (5), the epithelial cells of the sperm duct (6, 7), and the cerebral ganglion (8) have been suggested to be the photoreceptor candidates underlying these behaviors. However, these arguments have not yet been settled because no direct electrophysiological recordings of light-induced receptor potentials have been reported. In this study, we focused on the cerebral ganglion and performed intracellular recordings from the neurons in the ventral side of the cerebral ganglion in an isolated in vitro preparation of the neural complex in Ciona savignyi. We found that 24% (n = 115) of the recorded neurons showed various types of voltage responses to light stimuli. Almost all (27/28) of the recorded voltage responses were "on" responses that included hyperpolarizing and depolarizing responses and could be categorized into five types, except for a complex response recorded in one cell; the remaining one (1/28) was a depolarizing "off" response. This is the first report of electrophysiological recordings of light-sensitive voltage responses from ascidian cerebral ganglion neurons.